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(54) Cable joint using a semi-conductive tubular assembly and method to obtain a smoothly 
shielded connector 



(57) A semi-conductive tubular assembly (30) or 
molded rubber cap Is used In a cable joint for medium 
voltage electric power cables (10, 20). The conductors 
(13, 23) of the cables are connected together by means 
of a connector (40) constituted by a bolted contact as- 
sembly having a tubular shape and wherein the conduc- 
tor ends are maintained by means of bolts. Two rubber 
caps (30a, 30b) preferably overlap each other in the 
middle of the connector. Each cap has an internal shape 
adapted to compensate for the gap resulting from the 
difference In diameter between the conductor insulation 



and the connector, as well as for the eccentric position 
of the latter with respect to the conductors. By mating 
the change of shape (31 a, 31 b) between the underlying 
connector (40) and the conductor insulation (1 2, 22), the 
caps provide a relatively cheap and efficient solution for 
an electrically reliable product, e.g. by reducing local 
electric stresses. In addition of covering the sharp edg- 
es, mainly of the underlying connector, the molded rub- 
ber cap has an outer surface that provides a conical 
transition with a relath^ely slow slope for smoothing the 
above diameter transition. 
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Description 

[0001] The present Invention relates to a cable joint 
between two medium voltage electric power cables, 
each cable having a conductor surrounded by a conduc- 
tor insulation and a semi-conductive layer, said cable 
joint comprising: 

a con nector constituted by a bolted contact assem- 
bly having a tubular shape and being adapted for 
connecting together bared ends of said conductors 
engaged in said contact assembly and maintained 
therein by means of bolts; and 
an insulating sleeve adapted for covering at least 
said connector. 

[0002] Such a cable joint is already known in the art, 
e.g. from the UK Patent Application GB-A-2 254 739 en- 
titled 'Cabie Joinf by J. W. Weatherley et al. (Raychem 
Limited), first filed on 25.03.1991. The connector used 
in this known cable joint is covered by a heat shrinkable 
insulating sleeve, generally known as joint-body. The 
heat shrinkable joint-body is positioned over the con- 
nector and caused to shrink by heating and, once the 
heating is removed, the joint-body remains in place. The 
retracted joint-body tends to follow the shape of the un- 
derlying connector and conductor insulation of each ca- 
ble. However, there are remaining gaps at the location 
where the diameters change, i.e. between the conductor 
insulation and the contact assembly, as well as other 
gaps due to the Irregular shape of this bolted contact 
assembly. 

[0003] The difference in diameter between the con- 
ductor Insulation and the contact assembly is mainly due 
to the fact that the bolted contact assembly generally 
covers a wide range of cross-sections, e.g. from 50 to 
300 mm^, and Is thus larger than the conductor Insula- 
tion. Such a bolted contact assembly is for instance 
known in the art from the UK Patent Application GB-A- 
2 262 396 entitled 'Connector for elongate objects' by 
D, J. Hollick(B&H), first filed on 14.12.1991. Addition- 
ally to the fact that the diameter of the bolted contact 
assembly is bigger than the diameter of the conductor 
Insulation, it is further positioned eccentrically with re- 
spect to the conductor. This is due to the presence of 
the bolts which still increase the dimensional difference 
between conductor Insulation and the connector. As a 
result, the insulating sleeve is not able to closely follow 
the contours of the conductor insulation and of the bolt- 
ed contact surfaces, leaving a large air gap in front of 
the contact, right at th e electrically speaking most critical 
point of the joint. This is a problem, especially for appli- 
cations above 10 or 15 kVolt. 

[0004] In the known cable joint, these gaps are re- 
duced by wrapping the connector with an amount of in- 
sulating mastic. 

[0005] However, it is difficult to determine how much 
filling has to be put Into the gaps under the insulating 



sleeve. Furthennore, the mastic used to compensate for 
the gaps may flow away. e.g. during temperature cycles. 
The insulating sleeve, being relatively rigid once retract- 
ed, might not compensate for this flow, resulting in the 

5 appearance of more gaps. 

[0006] Another problem with the known cable joint is 
that high electrical fields exist at the edges of the con- 
nector. These local electrical stresses may result in par- 
tial discharges and in product failure. 

10 [0007] An object of the present invention is to provide 
a cable joint of the above known type but which is better 
adapted to sustain local electric stresses, especially at 
the intersection between the connector and the conduc- 
tor insulation, while being also better adapted to take 

IS Into account the diameter differences of the items under 
the insulating sleeve. 

[0008] According to the Invention, this other object is 
achieved due to the fact that said cable joint is further 
provided with two molded caps of semi-conductive mb- 

20 ber covering part of the conductor insulation of the two 
cables and joining each other over said connector, each 
of said caps having an internal shape adapted for being 
engaged over the connector and over the conductor in- 
sulation and for mating the change of dimension be- 

25 tween said connector and said conductor insulation. 
[0009] In this way, a relatively cheap and efficient so- 
lution is provided to compensate for the gap resulting 
from the difference in diameter between the conductor 
insulation and the connector, as well as for the eccentric 

30 position of the latter. Furthermore, the semi-conductive 
material used for making the caps provides a better dis- 
tribution of the electrical fields around the connector and 
thus an electrically more reliable productthan that of the 
known prior art. 

35 [0010] Another characterizing embodiment of the 
present invention is that each of said molded caps has 
an external shape adapted for smoothing the transition 
from the external diameter of said conductor insulation 
to the external diameter of said connector by providing 
an external conical transition with a relatively slow slope. 
[0011] This characteristic of the caps having an outer 
surface smoothing the sharp edges of the contact, e.g. 
the shearing bolts, is also benef rcial to reduce local elec- 
tric stresses. 

^ [001 2] Also another characterizing embodiment of the 
present invention is that said two molded caps overiap 
each other in the middle of the connector. 
[001 3] In this way, the molded caps are usable for dif- 
ferent lengths of bolted contacts. The overlapping fur- 

50 ther ensures that the underiying connector is not ex- 
posed. 

[001 4] Still another characterizing embodiment of the 
present invention is that said insulating sleeve is a cold 
shrinkable joint-body adapted, when retracted, to cover 
55 said connector covered by said molded caps, the con- 
ductor insulation and part of the semi-conductive layer 
of both said cables. 

[001 5] The heat shrinkable joint-body known from the 



2 



3 



EP1 206 024A1 



4 



above first mentioned UK Patent Application Is caused 
to retract by heating. In this condition the material be- 
comes elastic and Is able to exert pressure on the un- 
derlying filling, but once cooled down, it becomes rigid 
again and will not compensate for flowing of the filling 
material. On the other hand, a cold shrinkable joint-body 
Is positioned by removing the support tube that main- 
tains it in an expanded status. When retracted over the 
connector, the cold shrinkable joint-body exerts a pres- 
sure on the underlying layers. This pressure is main- 
tained for ever, without any heating, and all the under- 
lying items, Including any filling mastic, are so main- 
tained in place. 

[001 6] Yet another characterizing embodiment of the 
present invention is that said cold shrinkable joint-body 
comprises an inner layer of insulating mastte, an Inter- 
mediate layer of Insulating material and an outer layer 

of semi-conductive material. 

[001 7] This mastic is conformed by the shrinking joint 
body and fills any possible remaining irregularities over 
the connector and conductor insulation area. 
[001 8] The present Invention also relates to a method 
of fomiing a joint between two medium voltage electric 
power cables, each cable having a conductor surround- 
ed by a conductor insulation itself sun^ounded by a semi- 
conductive layer, the end of the semi-conductive layer 
being cut-back to expose a bared end of said conductor 
Insulation and the end of the conductor insulation being 
removed to expose a bared end of said conductor. 
[0019] In this method: 

a molded cap, having a first section with a first in- 
ternal diameter adapted for being engaged over 
said conductor insulation and a second section with 
a second internal diameter adapted for being en- 
gaged over a connector, is engaged over each of 
said conductor Insulations; 
the bared conductor ends of the two cables are con- 
nected together by means of said connector consti- 
tuted by a bolted contact assembly having a tubular 
shape, said conductor ends being maintained 
therein by means of bolts; and 
- the molded caps are slid over said connector until 
they joint each other with their second section cov- 
ering said connector, said caps having, between 
their first and their second section, an Internal 
shape adapted for mating the change in dimension 
between said first and said second internal diame- 
ter. 

[0020] In this way, a cable joint is obtained whereof 
the internal shape of the caps closely follows the con- 
tours of the underiying conductor insulation and external 
surface of the bolted contact assembly, reducing and 
electrically neutralizing thereby any possible air gap be- 
tween these items. 

[0021] Another characterizing embodiment of the 
present method is that each of said molded caps has an 



external shape adapted for smoothing the transition 
from the external diameter of said conductor insulation 
to the extemat diameter of said connector by providing 
an external conical transition with a relatively slow slope. 
5 [0022] A conductor connector area with a smoother 
outer surface is so obtained. 

[0023] The present invention further also relates to a 
tubular assembly for a cable joint adapted for covering 
a connector constituted by a bolted contact assembly 

10 adapted for connecting together bared ends of conduc- 
tors of two medium voltage electric power cables. 
[0024] A further object of the present invention Is to 
provide a tubular assembly able to Improve the quality 
of the cable joint. 

IS [0025] According to the invention, this object Is 
achieved due to the fact that said tubular assennbly Is 
constituted by two molded caps made of semi-conduc- 
tive rubber and joining each other over the connector, 
and that each of said molded caps has an internal shape 

20 adapted for being engaged over said connector and the 
insulation of said conductor and for mating the change 
of shape between said connector and said conductor 
insulation. 

[0026] In this way, the internal shape of the caps 

25 closely follows the contours of the underiying conductor 
insulation and the external surface of the bolted contact 
assembly, reducing and electrically neutralizing thereby 
any possible air gap between these items. 
[0027] Another characterizing embodiment of the 

30 present invention is that each of said molded caps has 
an external shape adapted for smoothing the transition 
from the extemal diameter of a conductor insulation of 
said cable to the external diameter of said connector by 
providing an extemal conical transition with a relatively 

35 slow slope. 

[0028] In this way, the connector has a smoother outer 
surface with all the advantages thereof, e.g. reducing 
the electrical stresses and allowing the joint body to 
adapt better to the underlying surface. 

40 [0029] Further characterizing embodiments of the 
present cable joint using a semi-conductive tubular as- 
sembly, method for obtaining such a cable joint and tu- 
bular assembly for this type of cable joint are mentioned 
in the appended claims. 

^5 [0030] The above and other objects and features of 
the invention will become more apparent and the inven- 
tion Itself will be best understood by refemng to the fol- 
lowing description of an embodiment taken In conjunc- 
tion with the accompanying drawings wherein: 

50 

Fig. 1 represents a longitudinal cross-section of a 
cable joint according to the invention and compris- 
ing two semi-conductive tubular assembly or mold- 
ed caps 30a and 30b; 
55 Fig. 2 represents a longitudinal cross-section of a 
molded cap 30 as shown at Fig. 1 ; and 
Fig. 3 shows a bolted contact assembly 40 used as 
tubular connector or conductor joint in the cable 
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joint of Fig. 1 . 

[0031] The description that follows concerns a cable 
joint for interconnecting two "nnedium" voltage electrical 
cables 1 0 and 20, e.g. cables for above 1 0 kVolt, and of 
which a longitudinal cross-section is schematically rep- 
resented at Fig. 1 . Although a single core cable will be 
considered hereafter, the specification also applies to a 
multi-core cable such as for instance a three-core cable. 
[0032] To realize the joint, facing ends of the cables 
1 0 (at the left in Fig. 1 ) and 20 (at the right In Fig. 1 ) are 
first prepared for the connection. A cold shrlnkable in- 
sulating sleeve or joint-body 50 expanded on a plastic 
support tube (not shown), is slid over one of the cables. 
[0033] The outer sheaths (not shown) of the cables 
are then removed until an underlying extruded semi- 
conductive coating 11/21 , of the cable 10/20 respective- 
ly, is exposed. The end of each semi -conductive coating 
is cut in order to expose the end of an underlying con- 
ductor insulation 12/22. The cable preparation is com- 
pleted by removing a part of the conductor Insulation 
12/22 to expose a bared end of the conductor 13/23 of 
each cable 1 0/20, respectively. 
[0034] A molded semi-conductive rubber cap, gener- 
ally indicated by arrow 30, and of which a longitudinal 
cross-section is shown at Fig. 2, is then engaged over 
the conductor insulation 1 2/22 of each cable 1 0/20. The 
molded cap 30 is a semi-conductive tubular assembly 
with a first section (at the left in Fig. 2) having an internal 
diameter slightly smaller than the external diameter of 
the conductor insulation 12/22 and with second section 
(at the right in Fig. 2) having an intemal diameter larger 
than that of the first section. The intemal diameter of the 
first section is adapted to be engaged over the conduc- 
tor insulation 12/22, whilst the intemal diameter of the 
second section is adapted to be engaged over a con- 
nector or tubular conductor joint wherein the bared con- 
ductor ends will be fixed. The two caps have a relatively 
short length and cover a wide range of cable diameters 
and connector types. 

[0035] The connector or conductor joint is preferably 
a tubular bolted contact assembly 40 as shown at Fig. 
3. The connector 40 comprises two complementary and 
mating parts 41 and 42. Each tubular part 41/42 is 
adapted to receive the barred conductor end 1 3/23 that 
is maintained therein by means of bolts 43, 44, 45 and 
46. When the conductors are fixed into the tubular parts 
41 and 42, the latter are fixed together and the heads of 
the bolts are broken-off in order to smooth the extemal 
surface of the connector Characterizing embodiments 
of such a connector may be found in the above men- 
tioned UK Patent /Application GB-A-2 262 396 and this 
tubular connector or bolted contact assembly will there- 
fore not be described in more detail hereafter. 
[0036] A bolted contact assembly is now generally 
used as connector for interconnecting the conductors of 
energy cables because it covers a wide range of cross- 
sections, e.g. from 50 to 300 mm^. 



[0037] Once the conductors 1 3 and 23 are fixed in the 
respective parts 41 and 42 of the connector 40, the latter 
parts are interconnected and the bolts are sheared, the 
two molded caps 30, say 30a and 30b, are slid back over 

5 the connector 40 until they cover it completely. The 
molded caps 30a and 30b overiap each other in the mid- 
dle of the connector 40. The Intemal shape of each 
molded cap has a conical transition from its first section 
covering the conductor insulation 12/22 to its second 

10 section covering the larger connector. This conical tran- 
sition, labeled 31 in Fig. 2 and 31a, 31b in Fig. 1 , also 
takes into account the eccentric position of the connec- 
tor 40 with respect to the conductors 13 and 23. This 
eccentric position is due to the presence of the bolts 43 

15 to 46. 

[0038] In addition to covering the sharp edges of the 
connector, the molded rubber cap has an extemal shape 
adapted for smoothing the above diameter transition. 
This extemal shape is a smooth outer surface provided 

20 by a conical transition with a relatively slow slope. 
[0039] Because the rubber caps 30a and 30b are 
made of semi-conductive material, the electrical field 
around the connector 40 is equally distributed so that 
the local electric stresses are reduced. 

25 [0040] The joint-body assembly, comprising the 
above mentioned cold shrinkable insulating joint-body 
50 expanded on a plastic support tube, is positioned 
over the connector and conductor insulation, and al- 
lowed to shrink by removing the support tube. When 

30 shmnk, the insulating joint-body 50 covers the joint in- 
cluding the ends of the semi-conductive coatings 1 1 and 
21. 

[0041 1 It Is to be noted that such a joint-body assembly 
is well known by a person nonmally skilled in the art and 

35 will therefore not be explained In more detail hereafter. 
It is however important to know that the shrunk joint- 
body 50 preferably comprises an inner layer of insulat- 
ing mastic 51 , an intenmediate layer of insulating mate- 
rial 52 and an outer thin layer of semi-conductive mate- 

40 rial 53. 

[0042] The insulating layer of mastic 51 , possibly but 
not necessarily with a high dielectric constant, is used 
to fill up possible gaps under the sleeve or joint-body 
50. When the sleeve shrinks, it conforms the mastic to 

45 fjjj the remaining irregularities around the connector ar- 
ea and over the conductor insulation 12, 22. Further- 
more, when shrunk, the cold shrinkable joint-body 50 
exerts, onto the underlying layers, a permanent pres- 
sure that causes the mastk: to flow and fill any possible 

50 appearing gaps resulting from movements during ther- 
mal cycles . 

[0043] The intermediate insulating material 52 is for 
instance EPDM or silicone rubber. 
[0044] While the principles of the invention have been 
55 described above in connection with specific apparatus, 
it is to be clearly understood that this description is made 
only by way of example and not as a limitation on the 
scope of the invention, as defined in the appended 
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claims. 



Claims 

1 . A cable joint between two medium voltage electric 
power cables (1 0, 20), each cable having a conduc- 
tor (13, 23) surrounded by a conductor insulation 
(12, 22) and a semi-conductive layer (11 , 21), said 
cable joint comprising: 

a connector (40) constituted by a bolted contact 
assembly having a tubular shape and being 
adapted for connecting together bared ends of 
said conductors (13, 23) engaged in said con- 
tact assembly and maintained therein by 
means of bolts (43-46); and 
an insulating sleeve (50) adapted for covering 
at least said connector, 

characterized in that said cable joint is fur- 
ther provided with two molded caps (30: 30a, 30b) 
of semi-conductive rubber covering part of the con- 
ductor insulation (12, 22) of the two cables (10, 20) 
and joining each other over said connector (40), 
each of said caps having an internal shape adapted 
for being engaged over the connector and over the 
conductor insulation and for mating the change of 
dimension (31a, 31b) between said connector and 
said conductor insulation. 

2. The cable joint according to claim 1 . characterized 
in that each of said molded caps (30a, 30b) has an 
external shape adapted for smoothing the transition 
from the external diameter of said conductor insu- 
lation (12, 22) to the external diameter of said con- 
nector (40) by providing an external conical transi- 
tion with a relatively slow slope. 

3. The cable joint according to claim 1 , characterized 
in that said molded caps (30a, 30b) overlap each 
other in the middle of said connector (40). 

4. The cable joint according to claim 1 , characterized 
in that said insulating sleeve (50) is a cold shrink- 
able joint-body adapted, when retracted, to cover 
said connector (40) covered l^y said molded caps 
(30a, 30b), the conductor insulation (12, 22) and 
part of the semi-conductive layer (11, 21) of both 
said cables (10, 20). 

5. The cable joint according to claim 4, characterized 
in that said cold shrinkable joint-body (50) compris- 
es an inner layer of insulating mastic (51), an inter- 
mediate layer of insulating material (52) and an out- 
er layer of semi-conductive material (53). 

6. A method of fomiing a joint between two medium 



voltage electric power cables (10, 20), each cable 
having a conductor (1 3, 23) surrounded by a con- 
ductor insulation (12, 22) Itself surrounded by a 
semi-conductive layer (1 1 , 21 ), the end of the semi- 
5 conductive layer being cut-bacic to expose a bared 
end of said conductor insulation and the end of the 
conductor Insulation being removed to expose a 
bared end of said conductor, 
wherein: 

10 

- a molded cap (30a, 30b), having a first section 
with a first internal diameter adapted for being 
engaged over said conductor insulation (12, 
22) and a second section with a second intemal 
IS diameter adapted for being engaged over a 

connector (40), is engaged over each of said 
conductor insulations; 

the bared conductor ends of the two cables (10, 
20) are connected together by means of said 
20 connector (40) constituted by a bolted contact 

assembly having a tubular shape, said conduc- 
tors ends being maintained therein by means 
of bolts (43-46); and 

the molded caps are slid over said connector 
25 until they joint each otherwith their second sec- 

tion covering said connector, said caps having, 
between their first and their second section, an 
intemal shape (31a, 31b) adapted for mating 
the change in dimension between said first and 
30 said second intemal diameter. 

7. The method according to claim 6, wherein each of 
said molded caps (30a, 30b) has an external shape 
adapted for smoothing the transition from the exter- 
35 nal diameter of said conductor insulation (12, 22) to 
the external diameter of said connector (40) by pro- 
viding an external conical transition with a relatively 
slow slope. 

^0 8. The method according to claim 6, wherein said 
molded caps (30a, 30b) overiap each other in the 
middle of said connector (40). 

9. The method according to claim 6, wherein an insu- 
45 lating cold shrinkable sleeve (50) expanded over a 

support tube is slid over said connector (40) cov- 
ered by said molded caps (30a, 30b) and over the 
conductor insulation (12, 22) and semi-conductive 
layer (11 , 21) of both said cables (10, 20), and is 
so then retracted thereon. 

10. A tubular assembly (30: 30a, 30b) for a cable joint 
adapted for covering a connector (40) constituted 
by a bolted contact assembly adapted for connect- 

55 ing together bared ends of conductors (13, 23) of 
two medium voltage electric power cables (10, 20), 
characterized in that said tubular assembly 
(30) is constituted by two molded caps (30a, 30b) 
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made of semi-conductive rubber and joining each 
other over said connector (40), 

and In that each of said molded caps has an 
Internal shape adapted for being engaged over said 
connector (40) and the insulation (12, 22) of said s 
conductor (13, 23) and for mating the change of 
shape between said connector and said conductor 
insulation. 

1 1 . The tubular assembly according to claim 1 0, char- io 
acterized In that each of said molded caps (30a/ 
30b) has an extemal shape adapted for smoothing 

the transition from the extemal diameter of a con- 
ductor insulation (1 2/22) of said cable (1 0/20) to the 
extemal diameter of said connector (40) by provid- is 
ing an extemal conical transition with a relatively 
slow slope. 

12. The tubular assembly according to any of the claims 

10 or 11 , characterized in that said molded caps 20 
(30a, 30b) are adapted to be used In the cable joint 
of the claims 1 to 5. 

13. The tubular assembly according to any of the claims 

1 0 or 11 , characterized in that said molded caps 25 
(30a, 30b) are adapted to be used in the method of 
the claims 6 to 9. 
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